Analysis of micropollutants

Analytical method
Analysis of micropollutants was performed with a screening method for 44 compounds (Table S4 ) with off-line SPE followed by UPLC (Acquity UPLC system, with HSS T3 or BEH C18 column depending on the methods, from Waters, USA) coupled to a tandem quadrupole mass spectrometer (MS/MS) (Xevo TQ MS, Waters). The off-line SPE method, with hand-assembled two-layer cartridges (Oasis HLB and mixture of Strata X-CW, Strata X-AW and Isolute ENVþ phases), was similar to that described by Morasch et al. () , with the difference being that only 230 ml samples were extracted, and that the samples were not acidified but adjusted to neutral pH prior the extraction (to avoid pollutant degradation in acidic conditions). The cartridges were therefore also conditioned with non-acidified water and methanol. The extraction was performed less than 24 h after the sampling campaign. After the extraction, cartridges were dried for 30 min under an air stream and then frozen (À18 W C for 11 d) until the elution step. Elution of the cartridges was performed just before the analysis as described by Morasch et al. () . Eluate fractions were concentrated at 40 W C under a gentle N 2 stream to a volume of 500 μl and then diluted 2.5 times with the aqueous UPLC eluent, prior to injection (10 μl) in the UPLC column. Two different UPLC methods, either with acidic or neutral eluents, were used depending on the compounds. The conditions of the UPLC gradient and the compounds analysed by each method are presented in the 'UPLC-MS/MS parameters' section.
Target compounds were identified and quantified using MS/MS (Xevo TQ MS, Waters) in positive and negative electrospray ionization modes (ESI), and detected in multiple reaction monitoring mode, according to Morasch et al. () . Losses during extraction and matrix effects were corrected by adding internal standard (deuterated pollutants at 500-1,000 ng l
À1
) before processing the samples. MS/MS conditions for each pollutant and for their associated deuterated standards are presented in Table S4 . A set of six standards (corresponding to 1-2,000 ng l À1 ) was used to determine the calibration curves. The standards (spiked with the deuterated surrogates) were prepared in the aqueous UPLC eluent and directly injected into the UPLC-MS without passing by an SPE step.
Quality control
Two extra samples were collected for analytical quality control (recovery rate measurement of the analytical method) in the influent and effluent of the reactor not inhibited with ATU. Prior to processing the samples, they were split in two, and one half was spiked with known concentrations (∼500 ng l À1 ) of micropollutants to calculate the final recovery rates (after correction with the internal deuterated standards, calculated as the concentration difference between the spiked and unspiked samples). The final recovery rate in both samples varied between 80% and 120% for 31 out of the 36 compounds quantified (cf . Table S2 ), showing the relatively good accuracy (<± 20%) of the analytical method. Recovery rates were variable only for BPA (recovery rates of 54-200%), estriol and estrone (42-116%), iohexol (103-187%) and iopamidol (63-94%). Therefore, some caution is appropriate for the results for these five compounds. The reproducibility of the analytical method, assessed by analysing the synthetic wastewater four times, was relatively good, with a CV lower than 13% for all compounds except BPA (23%), estrone (30%), iohexol (25%) and trimethoprim (30%) (cf. Table S2 ).
UPLC-MS/MS parameters
Nutrient removal
In the reactor without inhibition complete nitrification was observed (>99% NH 4 removal, with less than 1 mg N-NH 4 l À1 in effluent) during the two cycles, as well as partial denitrification of the nitrate produced (40% removal of total dissolved nitrogen) ( Figure S2(a) ). In the inhibited reactor, as expected, no nitrification was observed, with only 20% of NH 4 and total dissolved nitrogen removal ( Figure S2(b) ), probably by biomass uptake (production of new sludge). For the phosphate, opposite behaviours were observed ( Figure S2 ), with only 22% of PO 4 3À removed in the reactor with nitrification and 99% in the inhibited reactor. The low P-removal reached in the reactor without inhibition was probably linked to the intensive aeration applied to reach complete nitrification, which limited the denitrification rate during the aerobic phase. This resulted in the presence of relatively high nitrate concentrations in the reactor during the first anaerobic/anoxic feeding, deteriorating the P-removal efficiency (more efficient with complete anaerobic conditions) (Peng et al. ). 
Bacterial community composition
The relative composition of the bacterial communities in the granular sludge (at the end of the experiment) was characterized by terminal-restriction fragment length polymorphism (T-RFLP) analysis, targeting the hypervariable region of the Eubacteria 16S rRNA gene pool (FAM-labelled 8-F forward primer and 518-R reversed primer), with the method described by Weissbrodt et al. () . The bacterial community structures were expressed as the relative contribution of all operational taxonomic units (OTUs) contributing to the total measured fluorescence. T-RFs with sizes lower than 32 pair bases were not considered (background noise). The relative compositions of the microbial community in the granular sludge and in the sludge from Lausanne WWTP (activated sludge without nitrification and MBBR sludge with nitrification) are presented in Figure S3 . The composition is presented in terms of OTU based on the results of the T-RFLP analysis. One OTU can correspond to several bacterial species, but also one species can be present in several OTUs. Affiliation of OTUs to specific bacterial species is thus not possible without other information (e.g., by pyrosequencing). Nevertheless, these results allow comparison of the bacterial community composition between different sludges. The bacterial richness (number of OTUs), evenness (which quantifies how equal the community is numerically) and diversity (Shannon index) in each sludge are presented in Table S5 .
As presented in Figure S3 , nitrification inhibition did not strongly affect the microbial compositions in the granular sludge. The same main OTUs were present in both sludges, but at different proportions, especially for OTU 302, which was much more present in the sludge that was not inhibited. Nitrifying populations (AOBs and nitrite-oxidizing bacteria) usually cannot be assessed by T-RFLP due to their relatively low abundance (<1%) in granular sludge (Weissbrodt et al. ) . Therefore, the changes in bacterial composition observed between the granular sludges (inhibited or not) were not due to a change in the proportion of AOBs. Filamentous granules were observed in the reactor that was not inhibited, suggesting that the dominant OTU 302 was linked to filamentous bacteria.
While a relatively diversified bacterial community was observed in the granular sludge (Shannon index of 3.0 and Table S5 ), much lower diversity was measured in the non-nitrifying activated sludge (Shannon index of 2.3, with only 15 OTUs). In the MBBR biomass (taken from the first tanks with low nitrification and therefore probably less diversity), higher diversity (Shannon index of 3.5) than in the activated sludge was observed, at a level between that of the non-inhibited and inhibited granular sludge. Although it is not possible to make a link between specific OTUs and micropollutant degradation, it can be observed that the sludge from the two AGS-SBRs had relatively similar composition and showed relatively similar removal efficiencies, while the two sludges from the WWTP of Lausanne had relatively different microbial communities and showed very different micropollutant removal efficiencies, with much higher removal with the more diversified sludge. 
